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PROSPECTIVE STUDY OF THE SAFETY AND EFFICACY
OF HYLAN G-F 20 (SYNVISC®) IN PATIENTS WITH
SYMPTOMATIC ANKLE OSTEOARTHRITIS
A. Witteveen1, S. Giannini2, G. Guido3, J. Jerosch4, H. Lohrer5,
F. Bailleul6, C. van Dijk1
1Orthopaedic Research Centre, Academic Medical Center,
Amsterdam, The Netherlands, 2Istituto Ortopedici Rizzoli,
Bologna, Italy, 3Ospedale Santa Chiara, Universitaria Pisana,
Pisa, Italy, 4Klinik für Orthopädie, Johanna Etienne
Krankenhaus, Neuss, Germany, 5Sportmedizinisches Institut,
Frankfurt am Main, Germany, 6Genzyme Europe, St.
Germain-en-Laye, France
Purpose: To evaluate the safety and efficacy of hylan G-F 20
viscosupplementation in patients with symptomatic osteoarthritis
(OA) of the ankle.
Methods: Prospective, multi-center, open study in patients with
primary or secondary grade II talocrural OA confirmed by X-ray.
At baseline, patients had to score between 50-90 mm on the
Patient-completed Ankle OA Pain VAS (0 -100 mm). Patients
received one intra-articular injection of 2 ml of hylan G-F 20 and
were given an option of a second and final 2 ml injection if their
pain remained between 50-90 mm on the VAS after 1, 2 or 3
months. Intra-articular injections were placed in the anteromedial
portal of the ankle joint as described for ankle arthroscopy.
Patients were followed for 6 months after the final injection. As
rescue medication, patients could only take paracetamol up to 4
g per day, except on the day of or the day before a study visit.All
treatment emergent adverse events (AEs) were recorded. The
primary efficacy endpoint was change from baseline (at final
injection) in the Ankle OA Pain VAS at 3 months after the final
injection. Secondary endpoints were Ankle OA Pain VAS scores
at all other time-points, total Ankle OA Scale, Patient’s and
Physician’s Global OA Assessment (VAS), and health-related
quality of life (SF-36).
Results: Fifty-five patients (33 M; 22 F) were enrolled and re-
ceived a first injection of hylan G-F 20. Twenty-four patients
(44%) received a second injection. The mean age was 41 years
(range 19-70). Overall, treatment with hylan G-F 20 was well
tolerated. Seventeen patients (31%) had a treatment related AE
of the target ankle. All were of mild or moderate intensity, the ma-
jority consisting of arthralgia and injection site pain. There was
a statistically significant decrease in Ankle OA Pain VAS score
from 68.0 mm at Baseline to 33.8 mm at Month 3 (p<0.001,
paired t-test), which was maintained at 6 months follow-up. The
decrease was statistically significant at all time points. Patients
who received only 1 injection demonstrated a greater decrease at
3 months (-42.5 mm) than patients with 2 injections (-23.5 mm).
The secondary efficacy endpoints showed similar results. Of the
total study population, 29 patients (53%) were responders (i.e.
at least a 50% decrease in ankle OA pain) after 3 months. 64%
of patients receiving 1 injection were responders after 3 months.
The SF-36 questionnaire showed statistically significant improve-
ments for both the physical and mental component scores at 3
and 6 months follow-up.
Conclusions: Treatment of OA of the ankle with intra-articular
hylan G-F 20 injections is well tolerated. Treatment with hylan
G-F 20 significantly decreases pain which is maintained for up to
6 months.
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INTRAARTICULAR HYLAN G-F 20 FOR HIP
OSTEOARTHRITIS
M. Massarotti, A. Ferrara, L. Belloli, A. Celant, B. Marasini
Humanitas Clinical Institute, Milan, Italy
Purpose: Hip osteoarthritis (OA) is a very frequent disease
representing the most prevalent joint disorder in adults older than
50 years. Acetaminophen is considered a first-line treatment,
but its efficacy is weak and frequently unsatisfactory. NSAIDs
are the most common treatment to decrease pain and improve
function, but their use in the elderly is limited by possible serious
adverse events. Intra-articular use of hyaluronic acid has been
recently proposed as an alternative treatment for hip OA. To
date different treatment schedules have been proposed, but the
optimal regimen has not been established. We evaluated the
efficacy and safety of a two ultrasound (US)-guided injection
course of Hylan G-F 20 for hip OA.
Methods: Thirty-six patients affected by symptomatic hip OA
(24 F and 12 M; age 43-84 years; 10 had grade 1, 9 grade
2, 15 grade 3 and 2 grade 4 hip OA) were treated with a
two-intraarticular injection course of Hylan G-F 20 two weeks
apart. The injections were performed under US guidance with
an antero-superior approach. Patients were followed for a 6-
month period. Treatment efficacy was assessed through visual
analogue scale (VAS) pain quantification (baseline, 2 weeks
and 6 months), acetaminophen/NSAIDs intake (baseline and 6
months), Lequesne index (baseline and 6 months), and WOMAC
Osteoarthritis Index (baseline and 6 months). Side effect was
recorded.
Results: VAS (2 weeks vs baseline, p<0.001; 6 months vs
baseline, p<0.0001), Lequesne index (6 months vs baseline,
p<0.0001), WOMAC (6 months vs baseline, p=0.001), and ac-
etaminophen/NSAIDs intake (6 months vs baseline, p=0.03) were
significantly reduced. Minor side effects were observed in 2 pa-
tients (mild pain in injection site after the first injection).
Conclusions: Viscosupplementation with is Hylan G-F 20 may
to represent a safe and efficacious approach for hip OA and our
schedule based on a two-intraarticular injection course every-
other week seems to supply pain relieve and functional improve-
ment lasting as long as 6 months with negligible side-effects.
Further studies are needed to determine the long-term efficacy
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Purpose: To evaluate the role of Rev-ErbAα in the regulation of
cartilage matrix genes including Col2A and SOX-9.
Methods: The search for DR2 elements on promoters of several
cartilage relevant genes was performed in-silico by bioinformatics
tools, NUBIScan and FindPatterns. To confirm the presence of
DR2 elements on promoters of SOX9 and Col2A, DR2 containing
regions of these promoters were amplified and cloned from ge-
nomic DNA. The binding of Rev-ErbAα to the promoters of these
genes was confirmed by Chromatin -Immunopreciptation (ChIP)
in C20/A4 cells. The effect of Rev-ErbAα on trans-repression of
SOX-9 and Col2A was also evaluated by real time- quantitative
PCR and a reporter assay, respectively.
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Results: Rev-ErbAα is an orphan nuclear receptor and is be-
lieved to act as a transcriptional repressor. Though it is expressed
in several tissues, we have recently shown that it is expressed
at high levels in the cartilage. In chondrocytes the expression of
Rev-ErbAα is elevated by proinflammatory cytokines like IL1 and
TNF-α and downregulated by growth factors like IGF-1 and TGF-
β. Additionally, increases in Rev-ErbAα levels led to concomitant
increases in matrix degrading proteases like Aggrecanase and
MMP13, suggesting a role in cartilage degradation. Based on
these findings, we hypothesize that the increase in Rev-ErbAα
levels induced by catabolic stimuli leads to an imbalance in the
cartilage synthesis and degradative process. This may be the re-
sult of a direct repression of Col2A and SOX9 expression which
are involved in cartilage repair and synthesis.
In this study, we have determined that Rev-ErbAα regulates
the expression of Col2A and SOX9 at the transcriptional level.
Rev-ErbAα trancriptionally represses its target genes by bind-
ing either as a monomer to AGGTCA response elements or as
a homodimer to a direct repeat of this core motif spaced by
two nucleotides; Rev-DR2. By employing bioinformatics tools,
we identified Rev-DR2 elements in the promoter regions of the
Col2A and SOX-9 genes. The Aggrecanase and MMP13 pro-
moters did not contain Rev-ErbAα binding-Rev-DR2 elements.
These in silico findings were confirmed by chromatin IP studies
where we demonstrated that Rev-ErbAα interact with SOX-9 and
Fig. 1. Repression of Col2A promoter-reporter activity by Rev-ErbAα and NCOR
in C20/A4 cells.
Fig 1. Histogram of knee with high entropy (top: KL 0) and with low entropy (bottom: KL 1).
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Col2A by binding to DR2 elements on these promoters in human
chondrocyte cell line, C20/A4. Furthermore, we have demon-
strated that Rev-ErbAα with NCOR represses the transcription of
endogenous SOX9 as well as the transcriptional activity of Col2A
promoter in a reporter-based assay in chondrocytes.
Conclusions: Our present findings suggest that Rev-ErbAα
plays a role in downregulation of cartilage repair and synthesis by
trancriptionally repressing Col2A and SOX-9. Thus, Col2A and
SOX-9 represent novel target genes of Rev-ErbAα in cartilage.
These as well as our previous findings suggest that modulation
of Rev-ErbAα expression and activity could shift the balance from
cartilage catabolism to anabolism.
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IS DISEASED CARTILAGE MORE HOMOGENOUS THAN
HEALTHY CARTILAGE?
A.A. Qazi1, E.B. Dam1, P. Pettersen2, O.F. Olsen1,
J. Folkesson1, M.A. Karsdal3, C. Christiansen2
1IT University of Copenhagen, Copenhagen, Denmark, 2Center
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Purpose: Cartilage volume is a logical measurement for detect-
ing early osteoarthritis (OA) as well as progression of disease.
One early feature of OA before cartilage loss may be the local
edema in the superficial zone of the cartilage. Therefore, for
separating early OA from healthy individuals, volume may be the
secondary change following that of biochemical changes within
the cartilage. Cartilage homogeneity, reflecting articular cartilage
biology, may be superior to traditional OA quantifications. We
investigate whether a quantification of homogeneity would be
a more sensitive technique for detecting early OA than volume
quantification. We measured homogeneity by entropy, which is
a measurement of the information content or alternatively ran-
domness of data. Entropy will quantify cartilage with fewer, more
frequent intensities as more homogeneous.
Methods: A total of 114 left and right knees from subjects aged
21 to 72 were examined by x-ray and MRI. Using the Kellgren &
Lawrence index (KL) a radiologist classified 63 knees as OA (KL
> 0). Using a Turbo 3D T1 sequence on a 0.18T Esaote C-Span,
sagittal slices were acquired and the medial compartment of the
tibial cartilage sheet was automatically segmented using voxel
classification based on supervised learning. Homogeneity was
quantified by measuring entropy from the intensity histogram
(Fig. 1). The knees were divided in groups based on KL; and
using the t-test, p-values for separating the groups based on
